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(57) [Abstract] 

[Objective] Effective antimold property coating waterproof m 
aterial is offered vis-a-vis mold ( Rhi2Dpus jp7 n — 
phenyl) of third group: 

[Constitution] Org3nic type antimildew agent wtiich is chosen 
from zeolite particle , and benzimidazole derivative andthe bis 
(2- pyridyl thio-1- oxide) rretal salt which bear 
antibacterial metal ion is jointly used. 

[Effect(s)] With respectively alone in growth there is not an e 
flfect under boieficial conditionvis-a-vis mold of third groip, but 
marked eflFect is acquired bycombined use. 



[?SI4^iS3jta)l5H] 



[aaim(s)] 

[Qaiml] Antimold property coating waterproof material whi 
ch contains organic type fimgicide of one or more which is 
chosm fronthe zeolite particle , aixi benzimidazoie derivative 
and bis (2 - pyridyl thio-1 - oxide ) metal salt which bearthe 
metal \on which possesses antibactoial action 
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[i!i*a4] O'y^ z^'/-)vm^m^2- (4- 

;ut:-;u7 5y 'O'V-f s^ry-^uT-fcy, e;^ (2- 

^« 1 ~ 3<DL^rtLA^-•^l=l^e©|^s* eii^sKTKft 



[QaimZ] Above-mentioned antibacterial zeolite particle and 
above-mentioned org3nic type flir^cide respeaively 0.01 to 
10wei^Tt% (In coating waterproof material total weigjtto 
confront) were stated in Qaim 1 which is contained antimold 
property coating waterproof material 

[Qaim 3] Antimold property coating waterproof material wtii 
ch is stated in Qaim 1 or 2 where above-mentioned m^ ionis 
silver ioa 

[Qaim4] Benzinrndazole derivative is 2- (4 -thiazolyl)-benzi 
iridazDle and2-metho}Q'carbonylanBnobenzimidazole, 
antimold property coating waterproof material which is stated 
intheanyone ofQaiml to3 where bis (2-pyridyl tKo- 1 - 
oxide ) metal salt is zinc salt. 



[000 1] 

mt^o 



[0002] 

iaiste*fsiisiE^Lfc^istr/i<»flit?&s. fzt^it 

2- (4-^7'7'JJU) ^>X-( S.*f^/-)\,tim^-\t 



[0 0 0 3] 

S <4 T X- li He S fflCD * f iS (C 5^1 L T *3a T- ^E L X C t ^ * 



[0 0 0 4] 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention, antimold prope 
rty coating waterproof matCTiai for structural material, for 
example gmeral construction , the hospital , clean room and 
foodstuff factory or otho- special building , r^ards antimold 
property coating waterproof material whicKs suited for use with 
and water front underground etc. 

[0002] 

[Prior Art] QMting material v^iiich conbines various organic ty 
pe flingicide in order to designatethe coating material as 
antimold property is public knowledge, for exanple 2- 
pyridyl thio-1- oxide or industrial sterilization composition 
v^ch combines with metal salt and 2-(4- thiazolyl) 
benzinidazole isthe public knowledge, it is assumed that it can 
apply to paint etc, ( Japan Examined Patent Piijlication Hei 3 - 
51684 disclosure). 

[0003] 

[Problems to be Solved by the Invention] Antimold property co 
ating waterproof material of public knowledge shows contingait 
antimold property, but under beneficial conditionthe this 
inventor has discovered fact that it is not effecli ve vis-a-vistlie 
moldnicrobeofcertainkindinpropag3tionof mold, object of 
this invention is to offer effective antimold property coating 
waterproof material to nicrobe type of a widerspectrum 

[0004] 

[Means to Solve the Problems] TWs invention is antimold prop 
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v-y-fsyy-^uSl^t^'Sbt/icfx (2 - 

, *fgttt4liJIS Z2911 ICfitoTPffi^tlTl^i). K 

[0005] miP (1) TX'<;U:^;UX =.y^l. FE 
RM S-1 

(2) TX'OU^yi/X PERM S-2 

(3) TX'^Jl/^^^^UT. xb'^X PERM S-3 

(4) J.-a^'t7A h/t^l'A PERM S-4 
S2|$ {]) ^-iy>)'^A vhUf-i* PERMS-5 
(2) '^-i/iJ't^A 7-<7nXA PERM S-6 
nap (1) ;^hD=.7x;U FERN S-7 



PERM S-8 

(2) L':l-/N*vv'!7A :?;U7>X PERM S-9 

(3) >7''j;f':7 5v't»A t'b^X PERM S-1 0 

(1) ^rhS-t^A >7*pH<:^A PERM s-n 

(2) y^'J'^A :fn'J7x7-'VA PERM S-12 

(3) SOxv';7A ^}\,il*}-r PERM s-1 3 



TfH(7)lllSg#l(C^rr.fcd(^{Siiai^;ii:LT, JIS Z291 
7xjUA<^^K7X*?±T-^L<SJiLT:fcy, 115 POD 

. 2ai;4P<o®iiK5SLTU4-tN^j()<*ijofc, crom 



erty coaling waterprcxjf material which contains organic type 
ftmgicide of one or more whichis chosen from zeol ite particle , 
and benzinidazoie derivative and bis (2- pyridyl thio- 1 - 
oxide) metal salt whichbear metal ion which possesses 
antibacterial action. Generally, mold resistance is appraised 
foHowingtoJIS Z2911 . As mold for test, it is assumed that 
groqp of thd)elow-mentioned 5 is used. 

[0005] First groip (1) Aspergillus niger PERM S-1 

(2) Aspergillus niger PERM S-2 

(3) Aspergillus terreus PERM S-3 

(4) European jp8 '^^ jp7 > t jpl 1 i» PERM S-4 

Second group (1) Penicillium citrinum PERM S-5 

(2) Penicillium 7 -doth A PERM S-6 

TWrd group (1) Rhizopus X jp7 □ - 7 x jpH PERM S 
-7 

4th group (1) Qadosporium ^ rad X pollol death PER 
M S-8 * ' 

(2) O l^^/^v di 't'A pullulanX PERM S-9 

(3) Rio radium t* connected X PERM S-10 
Sthgroiqj (1) Chaetomium O'u boss A PERM S-U 

(2) Fusarium professional jp9 7 x Ra 'VA PERM S-12 

(3) 5 □ T- V Stauntonia hexaphylla Decne. jpl 1 potassiu 
m7 PERM S-13 

As shown in below^mentioned Working Example, when antimol 
d property of coating waterproof materialwhich conijines 
various fijngicide with nutrient source of mold asabundant as 
accelerated test method, in comparison with JIS 2291 1 , is 
tested,started to be to see that none of flingicide for coating 
waterproof material of public knowledgpthe sufficient antimold 
property is showa When this is observed furthermore in detail, 
Rhizopus X jp7P — X jpl 1 of inside third group of 
ntcrobe type of 5 group onthe coating waterproof material, we 
were propagated considerably, Chaetomium -9" □ boss A 
oflhe 5th group a little was propagated, other 1 st , as for 
themicrobe of 2 and 4 group it understood that it is 
notpropag9ted Rhizopus X jp7 a n 7 x jpl i of this third 
group, wiienyou conpare tothe microbe of 1st and 2 group, is 
a little weaker, butwhile , it is said that on substrate which is 
agreeable tothe taste quite active growth power is showa 
fungicide for coating waterproof material of public knowledge, 
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[0 0 0 6] "tzX'^^^Mmii. «-liRS*t*SiJfl)iSffli£ 
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[0 0 0 7] :*:feB^T-ffifflf S-lf:l-7'f hiE^li. J±S 
®«A<150 m2/g (ji7X-tf;j-7'r h«t^) iy±T?fco-C 

. •t::i-5'(' h1ifiefilciJ-<DS i Oj /A O3 t;H±ii 

•tf:t7'l' hi LTI^7-^;^v> (analcime: S i O2/A 
I 2 O3 =3. 6 -5.6 ) . ^-\'/N'-9--1' h (Chabazite: S 
i O2 / A 1 2 03=3. 2 ~6. 0 RUG. 4 -7. 6 ) . ') 
yr^^p^'fh (CI inopti lol ite: Si02/Al2 0 
3=8.5 -10,5) . :Li)-ti--< h (Erionite: S i 
/A I 2 O3 =5.8 -7.4 ) , :7:j-v^-y-i' h (Faujas 

tie:S i O2/A I2 03=4.2 -4. 6 ) , 
h (mordenite: S i O2 /A I2 O3 =8.34-10.0) 7 
-r 1; •> h (Phi 1 1 ipsite: S i O2 /A I 2 O3 = 

2.6 -4.4 ) mt^^mtl^o Zti^0^m6^U^ft^-^ 

WStOJi: LXliA - M-\i:t=7^ h (s i Oz/A 1 2 
03=1.4 -2.4 ) . X - m^^=y-( h (S I ©2 /A 
I 2 03 = 2-3) , Y - m^t^^ h (S I O2 / A 
I 2 O3 = 3-6) . t;U-T-^--< h (S i O, / A I2 

O3 = 9-i0ifAt^ifb*i, cnba)^jjK-tr:i-7-f Hi 
■gfiltroA - ^■\z-t=j>( h. X - s-tf^^'f h 

[0 0 0 8] ^is-7-< vn=i-<JiWi&im.^\i. m7L\tm 



[0 0 0 9] ^m^-tl^\tMt=7-( ha«:l!i^-i::-f:l-> 



almost as for without beingeffect is unexpected vis-a-vis 
Rhizopus X jp7 D — 7 X jpl 1 inthe accelerated test under 
wealth nutritioa 

[0006] As for this inventor, as for result of researching applical 
ion method of the various fungicide, combination of ^jecific 
fijr^cide, discoveringthe fact that it is effective third groip and 
5th group, vis-a-visthe moid of third group which becomes 
eqjecially problen^ it issometKng utiich conpletes above- 
mentioned this invention thea zeolite particle itself which 
bears metal ion wtuch possesses antibacterial action v\tiich isused 
with this invention is public knowledge, it is stated in for 
example Japan Unexamined Patent Publication Showa 6 2- 
243665 disclosure and theJapan Unexanined Patent 
Publication Showa 6 3- 260810 disclosure. It is a ion of silver, 
copper, zinc, nercury ,thetin, lead, bisrmth andcadnnum, 
preferably silver , coppo- andthe zinc or these combinations 
and especially silver as metal ionwKch possesses antibacterial 
actioa 

[0007] As for zeolite particle which is used with this invention, 
specific surfece area above the! 50 m2/g (anhydride zeolite 
reference), as for SiQ2 / AI2O3 nrole ratio of zeolite 
constituent things such as 1 4 or less and theespecially 1 1 or 
less is desirable. Eachzeoliteof natural or synthetic item is 
usable. Analogjpl 1 syn(analcirrE: SiQz/ Al2C)3=3.6 to 5.6), 
you can list chabasite (Chabazite: Si02/ Al203=3.2 to 6.0 
and 6.4 to 7.6), clinoptiiolite(ainoptilolite: SiQ2/M203 = 
8.5 to 10.5), the erionite (&ionite: Si02 / AI2O3 =5.8 to 7.4), 
:7 di site (Faigastie: Si02 / AI2O3 =A2 to 4.6) and 
mordenite (DANA 77. 1 .6. 1 ) (mor den ite: SiQz / AI2O3 =«.34 
to 10.0) Phillip site (Philli psi te: Si02 / AI2O3 =2.6 to 4.4) etc 
as for example natural zeolite. These typical natural zeolite 
are ideal in this invention typical ones of synthetic zeolite 
doing, A- type zeolite (SiQz / AI2O3 =1 .4 to 2.4), X- 
typezeolite (SiOz / AI2O3 =2 to 3), you can list Y- type 
zeolite (SiQ2 / AI2Q3 =3 to 6) and mordenite (DANA 77. 1 .6. 
1 ) (the SiCte / AI2O3 =9 to 1 0 etc,these synthetic zeolite are 
ideal as zeolite material of thus inventioa Especially desirable 
ones, A- type zeolite of synthesis, theX- type zeolite , are 
Y- type zeolite and synthesis or natural mordenite (DANA 
77.1.6.1). 



[0008] As for average particle diameter of zeolite particle, for 
exanple 100 micron or less and especially 0.5 to lOrracron 
aredesirable. 

[0009] N4etal ion being borne by ion exchange reaction is desir 
able in zeolite solid particle. Under ion exchange capacity of 
especially zeolite solid particle, ion exchange it is desirablewith 
metal ion of quantity of especially approximately 90 %or 
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't7A-f;*->i:Smr*tlll^lw-tf:i-5-f hBffl^lwJB© 

at^-( hffl'^(Dffiaj$l»it-r5fc«>l=l4. ffljS58i(DS 
g ^ <fe y K 1*0. 3 M A g N O3 JaT(CftO 

Zttm^Ll^. t,oi:t$±^j:A g N O3 OjggliO. 
1 iiiTT'&'So /i^A^-SSgOA g NO3 j§i$^<SfflLtc 



lowato be done. You take case where x-arious zeol ite are 
converted to Ag - zeolite asthe method which keeps metal 
ion as exaitple and explaia solution of w-ater soluble silver salt 
like silver nitrate ustol ly at time ofAg - zeol ite conversion is 
used, but as for this concentration in order not to beconEthe 
excessive, it is desirable to consider. When for exanple A- 
type or X- type zeolite ( sodium- type) when converting 
to theAg- zeolite making use ofionexchar^ reaction, silver 
ion concentration is large, with (At time of for exanple 1 to 
2M AgN03 use) ion exchar^ the silver ion when sodium 
ion of solid phase it siiistitutes, sinultaneouslythe precipitation 
does in zeolite solid phase as oxide etc of silver. Because of tHs, 
it decreases porosity of zeolite, as for specific surface 
areathere is a deficiency which is decreased considerably. In 
addition not decreasing specific surface area particularly, 
disinfectant strength decreaseswith existence itself of silver 
oxide. In order to prevent precipitation to zeolite phase of this 
excessive silver, itis desirable to maintain fi-om concentration of 
silver solution below dilute state for exanple 0.3 M AgNQ3 . 
Though concentration of safe AgN03 is 0.1 or less. WhenAg 
NO3 solution of this concentration is used, specific surface area 
of Ag - zieolite which isacquired original zeolite is identical 
almost, you can show effea of the disinfectant strength with 
optinnmccmditioa 



[0 0 10] :)i\zat^^ l-$Cu - at'y-( hiznm 

thm^izt. ^t>scmzmmrhmi§,<D^SLizi:o 
ri4, fiaiOAg -iit3-( \'t^mti:m^f3<mho m 
^li A - sxiix - mat3^ h (-)- h 'J Jx ■ m) £ 

. 1M C u S 04{sEfflKli. C u2 Mi@^|(7)N a- 

(SO4) (OH) 4(7)J;o'i«5l4;±i6/J<*ftt3-r^fcy) 

tb ^ K± r •& I- (ifil ffl f ^ 7kiitt ^jS<7) ;1g ^ y 

fiil^(i'0.05MJyT(-SoCi:A<jif$Ll>, 
A^-&;Kg<DCu S04;-S;'S<D{SfflBi(-l*^ibtL*Cu - 



[001 0] When zeolite is converted to Cu - zeolite next even, p 
henomenon which issimilar to aforenentioned Ag - zeolite 
depending upon concentration of thecopper salt which is used 
for ion exchange, happens. When for exanple A- type or X 
-type zeolite ( sodium -type) converting to Cu- 
zeolitewith ion exchange reaction , at time of 1 MC u SO* use, 
Na+ of solid phase andit substitutes Cu 2 + , but it decreases 
porosity of zeolitebecause basic precipitation like Cu 3 
(S04)(OH)4 similtaneously withthis in zeolite solid phase 
precipitates, as for specific surface area there is a 
deficiencywhich is decreased considerably. In order to prevent 
precipitation to zeol ite phase of this excessive copper, fi-onthe 
concentration of water solubility copper liquid which is used 
dilute state and maintaining belowthe for exanple 0.05M are 
desirable, specific surface area of Cu - zeolite which is acquired 
original zeolite is identical almostwhen using CuSC)4 solution of 
this concentration, there is a benefit which can showthe 
nicrobicidal effect with optimum state. 



[001 1 ] A g - Mt=7-^ h'S bl/lCC u - -tf^^'T 
ifi<7)«5i^«ffl-r -5 C i: I- J: y 



[001 1 ] You expressed that it is precipitation of solid to zeolite s 
olid phase atthe time of conversion to Ag - zeolite and Cu - 
zeolite, depending uponthe concentration of salts which is used 
for ion exchar^ with vicinity ofthe 2 to 3M, this 
phenomenon you cannot see salts which is used, but atthe time 
of convCTsion to Zn - zeolite. Zn - zeolite which usually is 
used with this invention is acquiredeasily by usit^ salts of above- 
mentioned concoitration vicinity. 
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& i/srnW ^ > ^ wffl L T ?i) ffl r ^ c i: t oTfig r- $) y , 
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[0 0 14] S®tt-tf:i-5-Y hliffifflf^fll^S-r^Klf 
l£<S«nS^^T4-o„ $£<*^fef4(t«EXI4iiET100 -50 
C °C0lGHT-iil:S'<li<feL^o tf^LL^«»ft{4li, ^ 
ETIOO -350 °CT-$)^), 

[0 0 15] A^A^Sfc^Stt(;)■tf:i-7'f hl5^(±, 
62-243665 ^'A^fBIEKO) Jzol-a-x-r^-^'^tlTtJ: 

iN„ ^-tii-ckoT, sims7Xtr'^a)^^«*<fi»i=^i:y. 



[0 0 16] *^B^T•fflL^§'<>^y'r S^lZ-iUSK^/j 

t*SiJi«:(ii.^Mr*fe^„ iif*L<ii, 2 - (4 -5^77 
y;u) - •^^'y-f s.^v-)\'JBlxS2 - y h^v*;u?H- 

ffll,^^t*X (2 - t°yv;U^:i-- 1 -:1-^vK) 

[0017] mstt-tr^i-^'f hao:cti^>!^£ro*ias 
iK*f»jii, »*L<ii*^o.oi~ioaa%, »#i-o.i 

[0 0 18] ^isiiS7X*rg«:t.i>»i-cfey. ■Mjiii. v 

ya->. 7^')'^\y^:y. 7^7 'j;i.S;Ky7-, 



[0012] When above-mentioned Ag - zeolite , executing ion e 
xchange reaction for converting tothe Cu- zeolite andZn 
- zieolite with batch method, zeolite material inmersion 
treatment shouldhave been done making use of salts solution 
which possesses theabove-mentioned concentratioa 1 n order 
to raise mEtal content to in zeolite material, if nunnber of times 
ofbatchprocessing^uld have been increased. On one hand, 
making use of salts solution which possesses theabove- 
mentioned concentration when zieolite material is treated with 
column method , if thezeolite material it is filled in adsorption 
column and passes salts solution in this metal - zeolitewhich is 
made objective easily is acquired. 

[0013] Quantity of metal which is occupied in above-mentioned 
metal - zeolite (anhydride zeolite reference) is 30 wt% or less 
concerning silver,as for desirable range thereisaO.OO 1 to5 
weight %. On one hand, quantity of copper or zitK which is 
occupiedin metal - zeolite (anhydride zeolite reference) 
concerning copper and zinc is 35 wt% or less, as fordesirable 
range there is a 0.01 to 1 5 weight %. Jointly using silver 
copper and zinc ion, also it is possible, toutilize, in this case 
range total amount of metal ion may be the35 wt% or less vis-a- 
vis metal - zeolite (anhydride zeolite reference), is desirable is 
influenced by proportion ofthe metal ion, but there is an 
approximately 0.001 to 1 5 wei^ %. 

[0014] Sterilizing zeolite before if using, it requires, does drying, 
drying condition in range of 1 00 to 500 "C under antient 
pressure or vacuum as needed it shouldhave chosen Desirable 
drying condition is 100 to 350 °C under vacuum 

[001 5] Zeolite particle of this antibacterial may be done, as stat 
ed in Japan Unexamined Patent Publication Showa 6 2- 
243665 disclosure , thecoating With that, dispersion to 
coating waterproof material becomes good, in addition 
thechemical stability in coating waterproof material improves. 

[0016] Benzimidazole fungicide itself which is used with this inv 
ention is public knowledge. It is selected from preferably , 2 
-(4- thiazolyi> benzimidazole and 2- 
methojQ'carbonylamino benzimidazole. Also bis (2- pyridyl 
thio -1- oxide) metal salt itself which is used with this 
invention is public knowledge, is the preferably zinc salt. 

[0017] Antibacterial zeolite and these specific organic type ftm 
gicide, are combined with preferably respectively 0.01 to 10 
weight% andthe especially 0.1 to2wt% (In coating 
waterproof material conposition total weight to confront). 

[0018] Also coating waterproof matoiai itself is public knowled 
gp,is for example silicone, polyurethane , acrylic polymer , 
theneopraie, butyl rubber and chlorinated rubber etc. 
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[0 0 1 91 t^t^^'^iaaimmmyK^i^s :^^bmiz'^o 

jiff's CtlCckoT. 3t:!K0^(7)|K* t*t4^SK7k«^ 



[0 0 2 01 ^^mzHl^X. ±fBfl)Si®l±-tf:f7'f h 



[002 11 

[igis^jiil 

«tc3C$ttS) 100.0 
40.0 



preferably and silicone type ( modified silicone system to 
include), and epoxy modified silicone coating waterproof 
material are used 

[0019] In coatirg waterproof material of this public knowledge, 
be able to manufacture antimold property coating waterproof 
material of the this invention by adding and rnixirg doing 
antibacterial zeolite particle and specific orgsnic type fungicide 
which youfollow this invention, this can be used to' usual 
enforcement method 

[0020] Regarding to this invention, above-mentioned antibacto* 
ial zeolite particle and jointly usiiigthe above-mentioned 
qjeciiic organic type flingicide are feature. With using only thus 
one side, it is not possible in growth of themoid of third groip 
to prevent growth effectively under beneficial conditioa 
Extent where growth of mold of third groip is surprised 
bycomfcirBd use it could prevent. I n addition, prevention of 
growth of mold of 5th groipan happen somewhat difficult 
status, but even in that case can jointly usethe antibacterial 
zeolite particle and specific organic type Hirigjcide which you 
follow this invention to bringthe complete antimold property. 

[0021] 

[Working Exanple(s)] . 

Aagpnt corrposition (parts by weight) 

Epoxy resin ; Epikote 828 ( Yuka Shell Epoxy K.K. (DB69- 
068-8882) irake) 100.0 

Calcium carbonate; 40.0 



Titanium dioxide; 



2.0 



Dibutyl tin laurate ; 
Viriyl trimethojQ'silane ; 



m.2 ss%. 



ASiJ<tBSiJOT;I^ft 



'f h, ni:bt;iCX;K^v^§i(7)-glJ^;liJilftii^«IT-ffi 



Antibacterial zeolite (type A zeolite, average particle diam^ 
er2nand silverl 2 wt%, 

Zinc 9.5 weight) 

1 n mixture total amount of A agent and B a 
gent confronting 0.6 wt% 

Calciumcarbonate. of above-mentioned quantity, portion of tit 
anium dioxide andthe antibacterial zeolite , and epoxy resin 
stiff-consistency y was done with hi^ speed stirringmachine, 
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[0022] 

m^^asttii) 100.0 

50.0 

h + vv7>: 2.0 

7 £ ><b^!|«!l ; 2. 4. 6 - { h 'J^i^y^^^UTSy > 9^ 
;U) 7xy'-;U 2.5 

2.0 

2- (4 - 5=-T'/'J;U) - K^'V-f 5y'/-;U 

A^iJi:BfiiJ(D;I^!^ 

±SlcJ=tL0. 1 MS% 

t;2 - (4-f-TV';;u) - 'O'V'C 5yi/-;u, 
iigSfl);aic h;n> (±fili^>pn,T20fig%) SSiD 



[0 0 2 3] A^k B?til5 1 jPfl ©mSSJ^T'S^LS 
llll^7K^t^irailiLto Ctl.i&20°C, 65%RHl::T14a 
ia®1k?1*T, 40x40x 3inin<7)v- h$»T, TiEttK 



[0 0 2 4] $fc. hb«fl)fc«)(c. 6i®1Hf:l-7'r F-R 



[0 0 2 5] (2) ^ese^iSiiHsi 



whoi di^jersion becomes complete, remainirg epoxy resin 
wascorrbined and paste was made. Inserting tin compound and 
viiT/l trimethoxyslane next, satisfaaory a^tatir^ 
vaojumdoing, it produced uruform paste. After that toluene 
(Vis-a-vis total weig)t 20 weight % ) was added because of 
viscosity adjusting 

[0022] 

B agent conposition (parts by weight) 

Ntodified silicone resin; Kaneka MS polymer (KanekaCorpo 
lation (DB 69-053-5406) make) 1 00.0 

Calcium carbonate; 50.0 

N- P(aminoethyl)-7aninopropyl trimethoxysilane ; 
2.0 

Airine compound ; 2,4,6 -(tris dimethylamino methyl) phen 
ol 2.5 

Vinyl trimethojQ'silane 2.0 

2-(4- thiazolyl)- benzimidazole 

In conposition total amount of A agpnt an 
d B agent confronti ng 0. 1 wei ght% 

Calcium carbonate of above-mentioned quantity, portion of vi 
nyl trimethoxysilane andthe 2-(4- thiazolyl> 
benzinidazole , and modified silicone resin stiflF-consistency y 
was done with hi^speed stirrer, when dispersion of filler 
becomes conplete, remaining modified silicone resin all 
wasconiiined and paste was made. With approximately 100 
°C it agitated next under 3 0 min heating and rediced pressure. 
Lastly, inserting arhinosilane and amine compound, it 
produced uniform paste, toluene (Vis-a-vis total wei^ 20 
wt% ) was added because of viscosity adjusting. 

[0023] Aagpnt and B agent were nrixed with weight proportion 
of 1-to-l and thecoating waterproof material was manufactured 
14d£o^hardeningthiswith20°C and 65 %RH , obtaining 
thesheet/seat of 40 X 40 X 3 mn it used for below-mentioned 
test. 

[0024] In addition, for comparing it drew up also sample which 
includesonlyonesideof antibacterial zeolite and2-(4- 
tHazDlyl)- benzinridazole and sanple wluchdoesnot include 
either or both. 

[0025] (2) N4old occurrence accelerated test 
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[0 0 2 6] filfflLfcS : miP©rX'<;i.^;UX 



[002 7] 



0.7 g 
0.7 g 
1.0 g 
0.7 g 
0.005 g 
0.002 g 
0.002 g 
0.001 g 
15.0 g 
1000 m I 



[0 0 2 8] 



0.7 g 
0.7 g 
1.0 g 
0.7 g 
0.005 g 
0.002 g 



Antitmld propaly vvas tested with below-mentioned method . 
[0026] You used nicrobe: Aspergillus niger of first group 

Penicillium citrinum of second group 

Rhizopus X jp7 o — 7 jp 11 of third group 

Qadosporium ^ rad ^ polio I death of 4th groip 

Chaetorrn urn boss A of 5th group 

Culture medium : inorganic salts culture medium of below-menti 
oned composition was used 

[0027] 

Nfonopotasslum phosphate 
Dipotassium phosphate 
Anmoni urn nitrate 
Magnesium sulfate 
Sodium chloride 
Iron(I) sulfate 
Zinc sulfate 
Manganese sulfate 



0.7 g 
0.7 g 
1.0 g 
0.7 g 
0.005 g 
0.002 g 
0.002 g 
0.001 g 

Agar 15.0 g 

Purified water 1000 ml 

Nutrition liquid : Nutrition liquid of below-mentioned conposi 
tion was manufactured. 

[0028] 

Monopotassium phosphate 0.7 g 

Dipotassi um phosphate 0. 7 g 

Anrionium nitrate 1 .0 g 

Magnesium sulfete 0.7 g 

Sodium chloride 0.005 g 

Iron(I) sulfate 0.002 g 
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0.002 g 



Zinc sulfate 



0.002 g 



0.001 g 
3.0 g 
1000 m I 



[0 0 2 9] ±l2 5fflg|OTANi;0lfe^$5e^i:-rofig 
y. 0.005 %XJU?hCli<Kv^^^;i't h'j'!7A7)C>§ 

ffitc. S®«40x40minlz5*LT0.9 m I (DSlJ^-eoBSL 



[00 3 0] 

tgS*# : ag 28±21C ffl>^;lg 95%)a± 
[00 3 1 ] 

[SI] 



Manganese sulfate 
Glucose 
Purified water 



0.001 g 



3.0 g 



1000 ml 



Test method : Above-rrErttioned culture medium at a time 20 
ml aliquot was done inthe sterilization petri dish, coating 
waterproof material sanple after solidification was placed oa 

[0029] At a time 5 platinum loop it took spore of mold of thea 
bove-mentioned 5 types, suspension did in 0.005 % 
sulfosuccinic acid dioctyl sodium aqueous solutioa Filter, 
nixirg respective suspension with g3uze, itmanufactured nixed 
condiospore su^jensioa centrifligal separation it did this liquid, 
adding above-irentioned nutrition liquid to theresidue which 
removes supernatant,, it manufactured mixed sporesuspension 
nutrition liquid. This liquid in sanple and culture medium 
surface, atonrization it did at ratio ofthe 0.9 ml vis-a-vis 
sur&ce area 40 X 40 niT\ cultured. 

[0030] 

Culture conditions :Tenperature 28-h'-2°C relative huni 
dity 95% or higher 

Culture time : 4 weeks 

Result is shown in Table 1 . 

[0031] 

[Table 1] 

Table 1 

Exanple antibacterial zeolite benzimidazole 2 weeks 
4 weeks 



2 0.6 

3 - 0.1 

4 0.6 0.1 



[0032]-!- : umsmzst&Ltzt)^xfit&m 



: Occurrence of mold was not recognized. 
[0032] + : Mold vMch occurs in sanple surface is 10 % or 

P.12 
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a<D10%JaTt-ib-5. 

[0033]++ : unmmiz§t&Ltzi)^wtmm 
[0 0 3 4] +++ :ummmz?t±Ltzi}^wmm 

«O30~70%T?&*. 

[0 0 3 5] ++++ : tAm^miz^^Ctzi^ifitmBi 

acO70~100 %T'fc*. 
[0 0 3 6] ±150* t•^^^Sji*WlZ^^L^T. ftHtt 

, l5i:^<b*lim3P©'J XhD-7x^l.T-& 



[0 0 3 7] <!:C?)A^ ei4$±< Si^^fA^o 



[0 0 3 8] jste, ?tga)fc«)i=S3ai;5P<z)®*a 

r^ffil^. <i!2li±IBi:l^<S(-*f56^{EjiKK*ffofc 

tz?!, K^'V'T £af7-;isiJ»*f^ij«aT'-et,2ji 

6<fei!o L*^L, t*^^(c|I5&©aulfe{4T-m3|? ( 



[0 0 3 9] 2- (4 -^77iJ;i/) -•^^'^'f 

£5^7-;KZft^T. t';^ (2 - t°ij v;U^:t - 1 - ^ 



lowCT of surface area 

[0033]++ : Mold which occurs in sanple surface is 10 to 3 
0 % of surface area 

[0034] + + + : Mold which occurs in sanple surface is 30 to 7 
0% of surface area 

[0035] + + + + : Mold which occurs in sanple surface is 70 to 
1 00 % of surface area 

[0036] In above-mentioned ni3ld occurrence promotion conditi 
on, thing ( Exanple 2 ) which addsonly antibacterial zeolite did 
not show mold resistance for most part. When mold which 
growth is done is observed, majority wastheRhizopus ^jp7 
D — 7 X jpi 1 of third group, you could see theChaetomium 
^'Dboss-^of 5th group a little, in addition, with thing ( 
exanple 3 ) which adds only benzimidazDle ftmgicide, 
conpletely there was. not a antimold propaly. 

[0037] However, when benamidazDle flirigicide wWch does not 
show this antimold propertycdnpletely is jointly used with 
antibacterial zeolite particle (Example 4), marked antimold 
property was achieved. It is not estimated effect which is 
suptaior it was achieved fromthe namely, above-mentioned 
Exanple 2 and result of .example 3 in exanpie4. 

[0038] Furthermore, for verifyii^ without using mcrobe of 3rd 
or theS group for test, as for other thir^ when mold 
occurrence accelerated test was done inthe same way as 
description above, both 2 weeks or 4 weeksoccurrence of mold 
is not recognized even with benzinidazole fungicide alonethe 
Aspergillus niger of first group, Penicillium fliro cloth of 
second group, making use of the3 kinds all of and 4th group, (- 
) with it was a result whichis said. In other words, there is a flilly 
effect even with benzimidazole fiongicide alonevis-a-vis microbe 
other than 3rd and 5 group. But, to prevent mold of third 
group ( and 5th group) v^th condition whose areconvenient to 
mold occurrence, invention ofthis application is effective. 

[0039] In addition, replacing to 2-(4- thiazolyl)- benzimid 
azole, same result acquired in the Working Exanple which same 
amount it uses bis (2- pyridyl thio -1 - oxide) zinc. 
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